Release of amino-terminal fragments from amyloid precursor protein reporter and mutated derivatives in cultured cells.
Abnormal proteolytic processing of amyloid precursor protein (APP) is thought to be central to the formation and deposition of beta amyloid peptide in Alzheimer's disease. A putative "secretase" activity normally releases an amino-terminal APP fragment by cleaving APP at residues within the beta amyloid peptide thereby precluding amyloidogenesis. In order to better understand the requirements for APP cleavage by secretase, we have expressed a modified cDNA construct representing the 751-amino acid isoform of APP (APP-REP) and mutated APP-REP proteins in cultured cells. Here, we show that: (a) APP-REP is predominantly associated with membranes; (b) intracellular turnover and processing of APP-REP is similar to that reported for the intact APP protein; (c) secretion appears unaltered by introduction of the glutamate to glutamine mutation found in the APP gene of patients suffering from hereditary cerebral hemorrhage with amyloidosis of Dutch origin; (d) a mutation in which the 18 juxtamembranous amino acids encompassing the secretase site are deleted also allows release of an amino-terminal fragment into the conditioned medium; and (e) kinetics of cleavage of APP-REP and its mutated derivatives are similar. These results indicate that the secretory cleavage of the extracellular amino-terminal fragments of APP-REP can occur in the presence of different novel juxtamembranous amino acid sequences.